In 1986, the Sanxingdui ("Three-Star Mound") Relics were discovered in Guanghan City of Sichuan Province in China. Two major sacrificial pits were excavated and thousands of treasures were discovered, including bronze artifacts, jade wares and potteries. These relics have unveiled the history of the ancient Shu Kingdom during the era of the Shang Dynasty, which ruled about 3000-4000 years ago [1] . Amongst the bronze artifacts were human heads (13 from Pit 1, and 44 from Pit 2) and faces (one from Pit 1 and 20 from Pit 2) with their eyes divided along a dorsoventral borderline, suggesting that the people of the Shu Kingdom had a unique point of view on human eye.
The bronze eye-like prism is one of the most striking characteristics of the artifacts. Three different styles of bronze eye-like prisms have been identified (Figure 1 ): an intact eye-like prism with a borderline between the dorsal and ventral areas ( Figure 1A) ; a split-joint prism with dorsoventral sections ( Figure 1B) ; and a split-joint prism with dorsoventral and nasotemporal sections ( Figure 1C ). The construction of the bronze eye-like prism is comparable to the human eye in that the structure of the human eye is divided into dorsoventral and nasotemporal nervous fiber projections [2] . Furthermore, as the structure of the eye-like prism is much larger than the eye of bronze head and the real human eye, it suggests the prism is also representative of something other than structure.
The bronze eye-like prism has been said to also reflect the true nature of the human visual field [3] . To investigate this possibility further, we compared the features of the prism to that of the human visual field. As shown in Figure 1E , Stanojcic and colleagues [4] have analyzed the human visual field using the Humphrey Field Analyzer II (HFA; Humphrey Systems, Dublin, CA, USA) and have demonstrated that the true visual field of binocular vision is similar to a prism. In fact, humans can perceive an approximate prism-like visual field when the eyes are immobile and looking directly forward. This suggests that both the intact and the split-joint bronze eye-like prism represent human vision and visual field, in particular the true binocular visual field.
The visual field can be described as the space or range within which objects are visible to the immobile eyes at a given time. Vision can be lost, and the extent of the visual field can be diminished, when one's visual system has gotten lesions. This condition, termed hemianopia or hemianopsia, is a type of anopsia where loss of vision or blindness takes place in half the visual field of one or both eyes, and in most cases this loss respects the vertical midline. The most common causes of this damage include brain trauma, stroke and tumor, which result in lesions of the visual nerves [5] . Lesions at specific parts of the visual system cause defects in the nerve projections of the visual field ( Figure 2 ). We postulate that, in addition, the split-joint bronze eye-like prism represents the human visual field as occurs in hemianopia, the loss of partial vision (Figure 2 ; Supplementary data 1).
Our views on the eye-like prism are based on a number of key observations. First, it is evident from Sanxingdui Relics that the ancient Shu people adored the eye for hundreds of years and paid great attention to its structure and function. Second, the Shu people named their capital city "Qu-Shang", which literally means "a pair of superior eyes" (Figure 3 ). To us, this demonstrates that the people of the Figure 1 The bronze eye-like prisms excavated from Sanxingdui. Several bronze eye-like prisms were found in sacrificial Pit 2 in Sanxingdui. A, An intact eye-like prism with dorsoventral borderline (56.9 cm23.3 cm). B, A split-joint prism with dorsoventral detached sections (55.6 cm12.5 cm each). C, A split-joint prism with dorsoventral and nasotemporal sections (29.2 cm12.4 cm each). D, The human eye is organized along both a dorsoventral axis and a nasotemporal axis, with each containing different molecular components and nerve fiber projections. E, The solid line delineates the normal extent of human binocular visual field, whereas the dashed line delineates approximation of the true binocular visual field. In humans, the true visual field, which contains dorsoventral and nasotemporal components, looks like a prism [4] . ancient Shu kingdom believed in the eye and thus had an appreciation that allowed them to learn and understand more about the eye than their contemporaries. Third, the human binocular visual field is not a circle, but rather a prism-like field that is similar to the shape of the eye-like prism. Fourth, it is likely that during this era hemianopia was caused by direct brain trauma, rather than by stroke or tumor [5] , because during the era of the Yinshang dynasty, the average lifespan was approximately 34.3 years (Wang and Yang. Chin Cult Relics News, 2009, 1/Sept: pp.7) and thus the incidence of stroke and tumor was likely low. Fifth, during battle in the Neolithic and Bronze Ages it was common to aim weapons such as bronze stagger-axes, arrows and sharp stones at the human head with the intention of damaging the skull and brain. These weapons were capable of causing direct and penetrating trauma, which often led to damage of the brain, including the visual nerves. Though officers of that era often carried bronze swords into battle, Figure 3 The ancient Chinese character for Qu. The name for the capital city of the ancient Shu is Qu-Shang, where Qu means "the binocular vision" (Words and Expression, by Xushen, Han dynasty, reprinted in 1877) (A) and also "a pair of eyes" (Collation and Explanation, reprinted in 1883) and Shang means "superior" (B). Thus, Qu-Shang can be translated to mean "a pair of superior eyes". these were quite fragile and were often ornamental; thus, brain trauma that included the visual system was likely to be the most commonly sustained injury during the Bronze Age. Sixth, it was not until after the collapse of the ancient Shu kingdom that the long iron was introduced into battle. The weapon was designed as a mode of operation to pierce the chest, abdomen and arteries. As a result, the incidence of brain injury on the battlefield in the Bronze Age of the ancient Shu Dynasty must have been much higher than in the Iron Age. We therefore believe that the people of the Shu kingdom had many opportunities to see and learn the symptoms of hemianopia.
We suggest that the bronze eye-like prism, especially the split-joint relics, are particularly important artifacts as they may be the earliest bronze object demonstration that accurately represents the structure of the human eye, the visual field, and conditions such as hemianopia.
